Cleavage of an RNA analog by Zn(II) macrocyclic catalysts appended with a methyl or an acridine group.
Two macrocycles (1 and 2) are prepared that incorporate pendent groups in macrocycle 3 (3=1-oxa-4,7,10-triazacyclododecane) with the goal of studying the effect of these pendent groups on metal ion complexation, solution chemistry and catalysis. Zn(1) contains a macrocyclic ligand with a pendent acridine group and Zn(2) has an appended methyl group. Water ligand pK(a) values for Zn(1) (6.7) and Zn(2) (7.3) are lower than that of Zn(3) (7.7). Zn(II) complexes of 1 and 2 are studied as catalysts for the cleavage of 2-hydroxypropyl 4-nitrophenylphosphate (HpPNP), an RNA analog. Zn(2) has a lower catalytic activity over the pH range 7-10 for cleavage of HpPNP compared to the parent macrocyclic complex, Zn(3). In contrast, Zn(1) has a threefold larger rate constant at pH 7.0 compared to Zn(2), attributed to the presence of a catalytic species which has a protonated acridine amino group. The binding constant of 1.5mM at pH 8.0 for formation of the Zn(2)-uridine adduct is similar to that for Zn(3), suggesting that N-alkylation of the macrocyclic ligand does not interfere with binding of the Zn(II) complex to uridine groups. Binding of cytidine to Zn(2) was not detectable under similar conditions up to 25mM nucleoside. Binding experiments under similar conditions could not be carried out for adenosine or guanosine due to their low solubility.